Inflammatory response during abdominal and thyroid surgery: a prospective clinical trial on mediator release.
Several studies have been demonstrated that endotoxin is a potent stimulus of the acute inflammatory response following traumatic injury. Although numerous studies have indicated that the extent of surgical intervention correlates well with the inflammatory response, the potential role of endotoxin as a trigger under those conditions still remains unknown. Therefore, the aim of this study was to elucidate whether or not the up-regulated inflammatory mediators are paralleled by increased endotoxin plasma levels during and following surgery, and whether the extent of surgical intervention represents a crucial factor under those conditions. To study this, plasma was collected at various time points during and after surgery from 52 patients subjected to abdominal surgery (i.e., major surgery) and 25 patients subjected to thyroid surgery (i.e., minor surgery). Plasma was assessed for endotoxin, endotoxin neutralizing capacity (ENC), and inflammatory mediators (leucotriene-C4 [LTC4]-, 6-keto-prostaglandin-F-1-alpha [PGF]-, thromboxane-B2 [TxB2], interleukin-6 [IL-6], and C-reactive protein [CRP]). Furthermore, splanchnic blood circulation was measured by determination of the intraluminal pH of the stomach and sigma (pHi) by intraluminal tonometry. Mesenteric lymph nodes were also collected at the time point of organ mobilization in the major surgery group and were assessed for bacterial translocation. Among all parameters investigated, endotoxin showed the most rapid changes. A significant increase in plasma levels of endotoxin and a decrease of ENC were found in the major surgery groups following induction of anesthesia and in the minor surgery groups after skin incision. Moreover, the incidence of elevated endotoxin levels was significantly higher (89% with elevated endotoxin levels) than the incidence of bacterial translocation (35% with gram-negative bacteria) in mesenterial lymph nodes of the major surgery group. pHi decreased significantly in both groups after skin incision, but no difference was observed between the major and minor surgery groups. Plasma mediators of the arachidonic acid cascade (LTC4, PGF, and TxB2) were only elevated in individual patients during and following surgery in both groups. Conversely, the post-operative increase in the acute phase mediators was significantly different in the major and minor surgery groups. IL-6 plasma levels peaked higher and earlier after major surgery than after minor surgery and the delayed increase of CRP was significantly greater in the major surgery group. In conclusion, the results indicate that plasma levels of endotoxin significantly correlate with the severity of the surgical intervention and may play an important role in inducing mediators of the acute phase reaction under such conditions.